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Abstract 
The purposes of this study were to analysis smile type, evaluate, and quantify upper lip soft tissue 
changes in the vertical dimensions at both rest and maximum smileusing digital camera.Methods thirty-
eight subjects aged 18 to 24 (mean, 21.5 years)were recruited for this study. For each subject, eight 
measurements ofupper lip position and maxillary incisor crown height at rest and in maximum smile 
were recorded by using digital camera.Results: low smile was more prominent and more in female than 
male, the high smile line come with more central incisal display and 23% upper lip contraction during 
smiling.Conclusions:Low smile was prominent among female and male and the variation in smile 
typespartially may be related to the maxillary central incisor display and total lip elevation. 
Keyword: dental photography, smile types, smile assessment. 
ةصلاخلا 
 نم ضرغلا  هذىةساردلا  ثدحت يتلا تاريغتلا ىمع دامتعلااب تاماستبلاا عاونأ ليمحتلةفشمل  للاخ ايمعلاةماستبلااو ةحارتسلاا 
 ريوصتلا مادختسابيفارغوتوفلا  اريماكلاوةيمقرلا . تممشةينامث ةساردلا عوطتم نيثلاثو (حوارتتنيبمىرامعا٨١ينسو42ونس. مادختساب 
 هرطسمو اريماكلالجس لكل صخش١ تاسايق  للاخ ايمعلا ةفشملةحارتسلاا للاخو ةماستبلاا  تممش اضيأوسايق لوط عطاقلا  يزكرملا 
 يومعلا.جئاتنلا تريظ لاا ناب وماستبةضفخنملا  يى تناكةدئاسلا  تناكورثكأ  ةيلاعلا ةماستبلاا تناكو لاجرلا نم ءاسنلا دنعيتأت  عم
 زوربرثكأ  ومضعب ضابقنا عم يومعلا عطاقملةفشلا  وبسنب ايمعلا42 للاخ %ةماستبلاا نوكت كلذل .ةضفخنملا ةماستبلاا  يى ةدئاسلا
كلأذو  عافترا وبسنو يومعلا عطاقلا زوربل اءزج امبر عجريةفشلا  للاخةماستبلاا. 
تاملكلا :ةيحاتفملا ةماستبلاا ليلحت ،ةماستبلاا عاونا ،يمفلا ريوصتلا 
Introduction 
Improve dental esthetics is the primary objective of seeking orthodontic treatment 
also ideal occlusion should certainly remain the primary functional goal of 
orthodontics treatment, the esthetic outcome is also critical for patient satisfaction and 
therefore essential to the overall treatment objectives (Janzen, 1977).The importance 
of an attractive smile is unquestionable. A pleasing smile involves a harmonious 
relationship among the teeth, the lip framework, and the gingival scaffold  
(Adams, 1977; Sneddon, 1980; Andries et al., 1997; Stevenage and McKay, 1999) 
 The smile may be two types either posed or spontaneous. The differences 
between the two are important because the posed smile is voluntary, not elicited by an 
emotion, static, unstrained, and reproducible. The unposed (spontaneous) smile is 
involuntary, induced by joy or mirth, and is not sustained (it is dynamic). It is often 
characterized by more lip elevation than the posed smile. When a subject is forced to 
mimic an unposed smile, this cannot be sustained and will appear strained and 
unnatural (Ackerman et al., 1988). 
Smile analysis and smile design have become key elements of orthodontic 
diagnosis and treatment planning over the last decade, recent advances in technology 
now permit the clinician to measure dynamic lip-tooth relationships and incorporate 
that information into the orthodontic problem list and biomechanical plan. Digital 
videography is particularly useful in both smile analysis and in doctor/patient 
communication. Smile design is a multifactorial process, with clinical success 
determined by an understanding of the patient’s soft-tissue treatment limitations and 
the extent to which orthodontics or multidisciplinary treatment can satisfy the patient 
and orthodontist’s esthetic goals (Peck et al., 1992;Mackley, 1993; Morley and 
Eubank, 2001). 
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The purposes of this study were to analysis smile type, evaluate, and quantify upper 
lip soft tissue changes in the vertical dimensions at both rest and maximum smile in a 
groupof sample with class I normal occlusion using digital camera. 
 
Material and Methods 
The sample has been selected randomly from the students of Babylon 
University college of (medicine,dentistry and nursing). Out of 60persons, only 38 
subjects were selected (18-24 years old). The sample was taken in terms ofthe 
following criteria:- 
1. The sample was all of Iraqi Arab in origin. 
2. No participants had undergone any maxillofacial surgery or anterior 
maxillarytooth prosthodontics rehabilitation. 
3. No previous orthodontic treatment. 
4. No extracted teeth up to the first molar. 
The normal occlusion has been determined by the following criteria (Amasha, 2002; 
Uysal & Memili, 2005; Vitral et al., 2011; Scavone et al., 2008; Obaidi &Manar, 
2007): 
a) Normal buccal segment relationship (class I molar relationship and class I 
caninerelationship). 
b) Class I incisal relationship 
c) Normal overjet and overbite (2-4mm) 
d) Minor spacing or crowding. 
e) No crossbite (anteriorly and posteriorly). 
 
To reach the maximum social smile position, each subject was requested 
topresent his or her full smile a few times, and take multipicture with DSLR camera 
(Nikon d7100, DX-format CMOS sensor with 24.1 effective megapixels) and use 
ruler hold by the subject.In addition, the age and sex of each subject were recorded. 
All themeasurements (Only maxillary central incisor height measured directly from 
the subjects) recorded by aiding of computer and photo viewer program builded in 
computerand use the ruler appeared in each photo, and the methods used to obtain 
thesevariables are as follows. 
1. Performed at both rest and maximum smiling: 
a) External upper lip length, the vertical measurement from the alar base of the 
nose 
(subnasale) to the inferior border of the upper lip (stomion superioris). 
b) Vermilion height, the vertical measurement from the superior border of 
thevermilion at the Cupid’s bow to the inferior border of the upper lip. 
c) Maxillary central incisor display, the vertical measurement from the inferior 
borderof the upper lip to the incisal edge of the left central incisor. 
2. Performed once in maximum smiling when applicable: 
a) Gingival display in maximum smiling, recorded in patients whose gingival 
displaywas noticed in the maximum smile. 
Two consecutive trials were made in each subject before recording themeasurement to 
verify the validity of the position. Measurement of hard-tissuelandmarks by 
estimation over soft-tissue landmarks is a common and acceptableconcept used in 
various measurements in medicine (e.g., the identification of nasionand porion with a 
facebow). 
b) Maxillary central incisor height, the vertical measurement of the clinical 
crownheight of the maxillary left central incisor (figure 1&2). 
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The measurement was made by photo viewer software builded in computer. 
Smilepattern was classified according to the 3 categories defined by Tjan et 
al,(1984)mrelating to the anterior maxillary tooth crown exposure at maximum smile: 
―lowsmile‖ displaying less than 75% of the clinical crown height of the maxillary 
anteriorteeth, ―average smile‖ revealing 75% to 100% of the maxillary anterior crown 
height,and ―high smile‖ exposing the whole anterior maxillary crown height and a 
band ofcontiguous maxillary gingiva (figure 3). The total lip elevation length was 
defined as (smilingmaxillary central incisor display +gumexposure in smile –resting 
maxillary central incisor display) to quantify thevertical exposure capacity of the lip. 
This consider complementaryto the smiling/resting external upper liplength ratio 
variable in representing the upper lip’svertical contraction during smiling. When no 
restingmaxillary central incisor display was recorded, the totallip elevation was not 
calculated, since negative restingmaxillary central incisor display was not measured. 
 
 
 
 
  
 
  
 
 
 
 
 
Figure 1. Measurements at rest (RUL,resting upper lip length; RVL, resting 
vermillion length) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Measurements at smiling (SULL, smiling upper lip length; SVL,smiling 
vermillion length; SCI, smiling central incisal display) 
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Figure 3. Smile types (A, low smile; B, average smile; C, high smile) 
 
Results  
High smiles, with exposure of the entire maxillary incisors and a band of gingiva, 
were noticed in 16% of the study sample. Average smiles, noticed in 37 % of the 
subjects, were more common in female (38%) than in male (35%). Low smiles were 
noticed in 47% of the subjects and were more than in women (48%) than men (47%) 
were. Table I summarizes the smile patterns by genders. 
As summarized in table II, some parameters in correlation to the different smile 
patterns, the external upper lip length with average smile was 1.86 mm greater than 
the low smile P = 0.01. The mean of maxillary central incisor display at rest position 
in subjects with low smile was 0.22 mm, subjects with average smile was 2.1 mm and 
subjects with high smile was 9.2 mm P = 0.00. 
The total lip elevation mean was 4.63 mm in subjects with low smile, subjects 
with average smile was 8.72 mm and in those with high smile was 0.57 mm (p= 0.00). 
In the group with low smile, the upper lip length in maximum smiling was 19 % 
shorter than resting upper lip length. In group with average smile the resting upper lip 
length was 32% shorter than the resting upper lip length, and in group with high smile 
the maximum smiling upper lip length was 23% shorter than resting upper lip. 
 
Discussion 
Exposure of teeth and soft tissue (gingiva) during smiling are challenging issues 
to many physicians, especially those who deal with smile esthetics, overexposure of 
teeth and gingival tissues is considered by many to be unattractive and usually 
requires intervention.(Garber & Salama, 2000; Ricketts, 1968; Singer, 1974; Jnzen 
1977;Mack, 1996; Silberberg et al., 2009;2006; Ezquerra et al. 1999; Miron & Allon, 
2012; Landsberg, 2006). Data from this study, similar to other our previous  study 
(Issam, 2014), clearly indicate sexual dimorphism in lip and tooth measurements. 
In this study,we use digital photography by use DSLR camera and ruler to assess 
smile type as use the camera more helpful in smiling design(Ackerman and 
Ackerman, 2002).  
Similar to our previous study, the findings suggest that a low smile pattern can be 
considered afemale norm(48%), since sligtly half of the women in this study don't 
exposed their gingiva while smiling, and a low smile pattern can be considered a male 
norm(47%). Similar results and female/male ratios were observed by others in 
slightly younger population groups. (Tjan et al., 1984; Polo, 2008; Peck et al., 1992). 
Although other authors have found a 2:1 ratio of gingival exposure 
betweenfemale and male subjects, we found of 1 women to 1 man in exposure of 
gingivae when smiling.( Tjan et al., 1984; Polo, 2008; Peck et al., 1992) In our 
opinion, this might be attributed to the difference between the study groups because of 
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mean age or ethnic-related features,and the method of assessment as in this study we 
use digital photograph, also this study based on class I normal occlusion as the 
subjects with different dental arch classes can effects on the position and relation of 
the lips in rest and during smile.(Proffit & Fields, 2000). 
Our findings in this study state that the subjects with low smile have an upper lip 
on average 1.86mm shorter than average smile and this reduction come with gradual 
reduction in maxillary central incisor display from low, average to high smile, this 
come with agreement of Mironet al.,2012). 
As other studies state the  smile pattern and efficiency of upper lipelevation, our 
study come in agreement with it, In our study, the upper lip contracted by 23% of its 
original height at rest in subjects witha high smile pattern, by 32% in the average 
smile pattern group, and by 19% in the low smile patterngroup.According to  
Peck et al, subjects with a gummysmile pattern (more than 2 mm of gingival exposure 
inmaximum smiling) had 20% more muscular capacityto raise the upper lip than did 
subjects without a gummysmile. 
 
Conclusions 
As the digital camera today available in each clinic so it helps in diagnosis and 
archiving dentist work also photography can be used to assess smile types. Low smile 
was prominent among female and male and the variation in smile types may be 
related partially to the maxillary central incisor display and total lip elevation.  
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Table II. Lip measurements by smile pattern 
factors 
Low smile 
Average 
smile 
High smile 
1-way 
ANOVA 
Low - 
average 
Average-
high 
High 
-low 
mean SD mean SD mean SD t-test t-test 
t- 
test 
Resting 
external upper 
lip length 
(mm) 
18.91 1.62 20.77 2.42 19.93 1.60 0.04 0.01 0.39 0.27 
Resting 
maxillary 
central 
incisor display 
length (mm) 
0.22 0.65 2.10 1.92 9.2 0.15 0.00 0.00 0.00 0.00 
Total lip 
elevation (mm) 
4.63 1.34 8.72 1.31 0.57 0.36 0.00 0.00 0.00 0.00 
Smiling/resting 
external 
upper lip 
length ratio 
0.81 0.12 0.68 0.07 0.77 0.03 0.00 0.00 0.06 0.38 
Table I. Smile pattern by sex 
mile type Female male total 
Low smile 10 (48%) 8 (47 %) 18 (47%) 
Average smile 8 (38%) 6 (35 %) 14 (37 %) 
High smile 3 (14%) 3(18%) 6 (16%) 
total 21 (100%) 17 (100%) 38 (100%) 
